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NOTICES

When U.S. Government drawings, specifications, or other data are used
for any purpose other than a definitely related Government procurement
operation, the Government thereby incurs no responsibility nor any obligation
whatsoever, and the fact that the Government may have formulated, fur-
nished, or in any way supplied the said drawings, specifications, or other data,
is not to be regarded by implication or otherwise, as in any manner licensing
the holder or any other person or corporation, or conveying any rights or
permission to manufacture, use, or sell any patented invention that may in
any way be related thereto.

Qualified requesters may obtain copies from the Defense Documentation
Center (DDC), Cameron Station, Alexandria, Virginia 22314. Others will be
expedited if placed through the librarian or other person designated to re-
quest documents from DDC (formerly ASTIA).
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ABSTRACT

Data are presented on the occurrence and human-disease relationships
of mosquitoes on USAF installations locuted in the Republic of Vietnam.

The information contained in this report is based upon the identifica-
tion of mosquito specimens collected and submitted to the USAF 5th
Epidemiological Flight by USAF Military Public Health Service person-
nel from 10 USAF installations in RVN over a 24-month period between
1 June 1966 and 1 June 1968. Mosquito surveys were accomplished on a
routine basis in connection with the conduct of disease-vector surveillance
and control programs in compliance with the objectives of the USAF
Aerospace Medicine Program to prevent and control vector-borne diseases.

A total of 93 different species of mosquitoes were identified from all
collections. Of this number, 26 species or 27.9 percent, are known vectors
of human disease.
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THE OCCURRENCE AND KNOWN HUMAN-DISEASE RELATIONSHIPS
OF MOSQUITOES ON USAF INSTALLATIONS
IN THE REPUBLIC OF VIETNAM

SECTION 1
INTRODUCTION

The data presented herein are based upon the
identification of mosquito specimens collected
and submitted to the USAF 5th Epidemiolog-
ical Flight by USAF Military Public Health
Service Personnel from 19 U. S. Air Force
Installations in the Republic of Vietnam over
a 20-month period, between 1 June 1966 and 1
June 1968. The locations of installations partic-
ipating in these surveys ar- shown in Figure I.

Mosquito surveys were accomplished on a
routine basis in connection with the conduct of
disease-vector surveillance and control pro-
grams in compliance with the objectives of the
USAF Aerospace Medicine Program to prevent
and control vector-borne diseases.

Information derived from these continuing
surveys on the occurrence and seasonal abun-
dance of specific species provides the Base
Preventive Medicine Officer with the necessary
data to evaluate the medical and economical
importance of a species, to establish the vector-
disease relationship, to maintain vigilance over
potential vectors and to recommend effective
and practical means of control.

SECTION I
METHODS

Adult and immature forms were collected at
each installation on a routine basis utilizing
standard entomological techniques. Immature
forms were collected from two representative
aquatic environments, while mosquito light
traps were operated to collect adult mosquitoes
at a minimum of two representative locations.
Collected specimens were preserved, packaged
and mailed to the 5th Epidemiological Flight
in accordance with standard entomological
procedures.

Steroscopic examinations were made of all
specimens and species determinations rendered
by entomology specialists trained in mosquito
taxonomy.

SECTION III
DISCUSSION

A total of 94 different species of mosquitoes
were identified from all collections received
from Air Force Installations in the Republic
of Vietnam. (Table I). Of this number, 26
species or 27.9 percent are known vectors of
human disease. (Table II). The occurrence of
species by month over a 24-month period is
listed in Table III.

Mosquito-borne diseases, with the exception
of malaria, have not been as serious in Vietnam
as had been expected. Dengue and encephalitis
are present, but little or no filariasis or hemor-
rhagic fever has been reported. The total num-
ber of confirmed malaria cases in U. S. Forces
during 1965-1966 has exceeded 10,000 (1).

The distribution of malaria in RVN is highly
discontinuous. Incidence is very low in most of
tie coastal plain including the cities and delta.
In parts of the foothills znd highlands the
attack rate is extremely high. Most of the
military malaria is contracted outdoors rather
than indoors and there is considerable eviden e
that the endophilic Ancpheles minimus hes not
been a significant vector. The exophilic species,
A. aconitus, A. maculatus, A. jeyporiensis can-
didiensis, and in limited areas, A. balabacensis,
are believed to be the most important vectors
affecting military personnel (1).

The extraordinary amount of personhel
movements is causing a redistribution of ma-
laria from the hyperendemic foci of the interior
to all parts of RVN and beyond. Wherever
suitable vectors occur malaria l.as increased as
new reservoirs are established. The Navy re-
ports that at least two cases of autochthonous
malaria introduced from Vietnam have occur-
red on Guam. A major portion of the 517 cases
of imported malaria reported in the United
States during 1966 originated in Vietnam.

The amount of illness diagnosed as ‘“‘fever
of indetermined origin” (FUO) exceeds that of
confirmed malaria and Army authorities have
estimated that one-third or more of this may
be dengue. The incidence of FUOs in military
personnel of all military services in Southeast
Asia has averaged 8% (2).
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TABLE 1

LIST OF MOSQUITO SPECIES COLLECTED IN THE REPUBLIC OF VIETNAM

INSTALLATION

Bien Hoa

Binh Thuy

Cam Rach Bey

SPECIES

Aedes mediolineatus
Aedes poicilius

Aedes vexansg®
Anopheles annularis
Anopheles lesteri
Anopheles peditaeniatus
Anopheles sinensis*
Anopheles splendidus
Anopheles subpictus
Anopheles vagus®*

Culez annulus*

Culex bitaeniorhynchus*
Culex brevipalpis

Aedes duz

Aedes lineatopennis*
Aedes niveogcutellum
Aedes poicilius
Aedeomyia catasticta
Anopheles aconitus*
Anopheles argyropus
Anopheles barbirostris*
Anopheles campestris*
Anopheles crawfordi
Anopheles indiensis
Anopheles lestert
Anopheles minimus®*
Anopheles nigerrimus*
Anopheles peditaeniatus
Anopheles sinensis*
Anopheles subpictus
Anopheles tessellatus®
Anopheles umbrogus®
Anopheles vagus*
Culez annulus®

Culex bitaeniorhynchus*
Culezx brevipalpis

Culez fuscanus

Aedes albolineatus
Aedes albopictus®
Aedes imprimens
Aedes pseudoalbopictus
Aedes vexans*
Aedeomyia catasticta
Anopheles crawfurdi
Anopheles karwari

Culex fuscanus

Culex fuscocephalus*
Culex gelidus*

Culex rubithoracis
Culex pipiens quinquefasciatus®
Culex sinensis*

Culex tritaeniorhynchus*
Culex whitmorei
Ficalbia hyhrida
Ficalbia luzonensis
Mansonia crussipes
Mansonia ochracea
Mangonia uniformis®

Culex fuscocephalus*
Culez gelidus*

Culex pholeter

Culer nigropunctatus
Culez pseudovishnui
Culez pipiens quinquefasciatus®
Culex raptor

Culex sinensis®

Culex tritaeniorhynchus®
Ficalbia chamberlaini
Ficalbia hybrida
Ficalbia luzonensis
Ficalbia minima
Hodgesia malayi
Mansonia annulifera®
Mansonia crassipes
Mansonia nigrosignata
Mansonia ochracea
Mansonia uniformis®
Uranotaenic annandalei
Uranotaenia campestris
Uranotaenia mazima
Uranotaenia obscura

Anopheles lesteri
Anopheles peditaeniatus
Anopheles sinensis*
Anopheles subpictus
Culex annulus*

Culez bitaeniorhynchus®
Culer fuscanus

Culez fuscocephalus*




DaNang

Nha Trang

Culer gelidus®

Culex mimeticus

Culer pseudosinensis

Culez pseudovishnui

Culex quadripalpis

Culez pipiens quinquefasciatus®
Culex tritaeniorhynchws®

Culex whites

Anopheles aronitus
Anopheles sinensis*
Annpheles vagus*

Culez annulus®

Culez bitaeniorhynchus®
Culez fuscanus

Aedes chrysolineatus
Aedes dux

Aedes gubernatoris
Aedes lineatopennis*
Aedes pseudoalbopictus
Aedes vexans*

Aedes vigilox*
Anopheles aconitus®
Anophcles annulars
Anopheles argyropus
Anopheles crawfordi
Anopheles lesteri
Anopheles minimus®
Anopheles nigerrimus*
Anopheles peditaeniatus
Anopheles philippinensis
Anopheles sinensis®
Anopheles subpictus
Anopheles tessellatus®
Anopheles vagus®

Culer annulus*

Culez bitaeniorhynchus®

Ficalbia chamberiaini
Ficalbia luzonensis
Mansonia crassipes
Mansonia ochracea
Mansonia uniformis*®
Tozorhynchites splendens
Tripteroides aranovdes

Culez fuscocephalus®

Culex gelidus*

Culez rubithoracis

Culex pseudovishnui

Culexz pipiens quinquefasciatus®
Culex tritaeniorhynchus®

Culex brevipalpis

Culex fuscocephalus®
Culex gelidus*

Culex khazani

Culex pholeter

Culex nigropunctatus
Culex pseudosinensis
Culez pseudovishnui
Culezx pipiens quinquefasciatus®
Cul.z sinensis®

Culez sitiens*

Culez tritaeniorhynchus®
Culez whitei

Culex whitmorei

Ficalbia chamberlaini
Ficalbia luzonensis
Malaya jacobsont
Mansgonia cra3sipes
Mansonia wuniformis*
Uranotaenia annandaler
Uranotaenia campestris
Uranotaenia macfarianet

Aedes albopictus® Anopheles annularis
Aedes alboscutellatus Anopheles argyropus
Aedes duz Anopheles crawfordi
Aedes lineatopennis® Anopheles indiensis
Aedes mediolineatus Anopheles lesteri
Aedes niveoscutellum Anophel 3 minimus®
Aedes pseudoalbopictus Anopheles nigerrimus*
Aedes taeniorhynchaides Anopheles pallidus
Aedes vexans® Anopheles peditaeniatus
Aedes vigilaz® Anopheles philippinensis
Aedeomyia catasticta Anopheles sinensis®
Anopheles aconitus® Anopheles subpictus
3
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Pleiku

Phu Cat

Anopheles tessellatus*
Anopheles ragus*
Culexr annularis*
Culer bitaeniorhynchus*
Culer fuscanus

Culex fuscocephalus*
Culex gelidus®

Culex khazant

Culex minor

Culex pholeter

Culer reidi

Culex rubithoracis
Culex nigropunctatus

Aedes albopictus*
Aedes gubernatoris
Aedes laniger

Aedes lineatopennis*
Aedes mediolineatus
Aedes niveoscutellum
Aedes ostentutio

Aedes pseudoalbopictus
Aedes vexans*®

Aedes vittatus
Aedeomyia catasticta
Anopheles aconitus*
Anopheles annularis
Anopheles argyropus
Anopheles crawfordi
Anopheles indiensis
Anopheles karwari
Anopheles lesteri
Ancrheoles maculatus*
Anopheles minimus*
Anopheles nigerrimus*
Anopheles pallidus
Anopheles peditaeniatus
Anopheles philippinensis
Anopheles sinensis*
Anopheles splendidus
Anopheles subpictus

Aedes aegypti*
Aedes ames!

Acdes lineatopennis*
Aedes longirostris
Aedes mediolineatus
Avedes ostentatio
Aerdes poicilius
Aedes rerans

Culexr pseudosinensis
Culex pseudovishnui
Culex pipiens quinquefasciatus®
Culex sttiens*

Culex tritaeniorhynchus*
Culex whitmoret
Mansonia crassipes
Mansonia ochracea
Mansonia uniformis*
Uranotaenia marima
Uranotaenia obscura
Uranotaenia recondita

Anopheles ragus*
Armigeres flavus
Armigeres subalbatus*
Culex annulus*

Culex bitaeniorhynchus*
Culex brevipalpis

Culex fuscanus

Culex fuscocephalus*
Culex gelidus*

Culex pholeter

Culex nigropunctatus
Culer pseudosinensis
Culex pseudovishnui
Culex pipiens quinquefasciatus*
Culex sinensis*

Culer sttiens*

Culex tritaeniorhynchus*
Culex whitei

Culex whitmorei
Ficalbia chamberlaini
Hodgesia malayi
Mansonia crnssipes
Mansonia uniformis*
Uranotaenia annandalet
Uranotaenia macfarlanet
Uranotaenta maxima

Aedes vittatus

Aedeamyia catasticta

Anopheles aconitus®

Anopheles annandalet interruptus
Anapheles annularis

Anopheles argyropus

Anopheles barbirostris*
Anopheles campestris®




Anopheles crawfordi
Anopheles indiensis
Anopheles jeyporiensis candidien-
Bis*
Anopheles karwari
Anopheles lesteri
Anopheles minimus*
Anopheles nigerrimus*
Anopheles pallidus
Annpheles peditaeniatus
Anopheles philippinensis
Anopheles sinensis*
Anopheles subpictus
Anopheles tessellatus*
Anopheles umbrosus*
Anapheles vagus*
Anopheles varuna
Armigeres subalbatus*
Culer annulus*
Culex bitaeniorhynchus*
Culex brevipalpis

Tan Son Nhut Aedes aegypti

Acdes dux

Aedes verans
Anopheles aconitus*
Anopheles annularis
Anopheles crawfordi
Anopheles philippinensis
Anopheles sinensgis*
Anopheles subpictus
Anopheles tess llatus*
Anopheles vagus*
Culer annulus*

Ardes dux

Aedes lineatopennis®
Acdes longirostris
Aedes verans*
Aedeomyia catasticta
Anopheles annularis
Anopheles crawfordi
Anopheles peditacniatus
Anopheles sinensis*
Anopheles subpictus
Anopheles ragus*

Tuy Hoa

* Disease Vectors

Culex fuscanus

Culex fuscocephalus*
Culex gelidus*

Culex khazani

Culex incomplus
Culex peytoni

Culex pholeter

Culex pseudosinensis
Culex pseudovishnui
Culex pipiens quinquefasciatus*
Culer sinengis*

Culex tritaeniorhynchus*
Culex whitmorei
Ficalbia chamberlaini
Ficalbia luzonensis
Ficalbia minima
Mansonia crassipes
Manson’a uniformis*
Uranotaenia campestris
Uranotaenia marima
Uranotaenia obscura

Culez brevipalpis

Culex fuscanus

Culex fuscocephalus*
Culex gelidus*

Culex piLiens quinquefasciatus*
Culex raptor

Culex sinensis*

Culex tritaeniorhynchus*
Culex whitmorei
Ficalbia chamberlaini
Malaya jacobsoni

Culex annulus*

Culer bitaeniorhynchus*

Culex gelidus®

Culer pipiens quinquefasciatus®
Culer tritaeniorhynchus*

Culex whitmorei

Mansonia crassipes

Mansonia ochracea

Mansonia uniformis
Tripteroides aranoides



TABLE 11

KNOWN HUMAN DISEASE RELATIONSHIPS OF MOSQUITOES
COLLECTED ON 7TH AIR FORCE INSTALLATIONS (RVN)

AEDES AEGYPT!
Disease Relationships: Primary vector of DENGUE and CHIKUNGUNYA
FEVER; found naturally infected with Wuchereria ban-
crofti (BANCROFTIAN FILARIASIS).

AEDES ALBOPICTUS
Digease Relationships: Primary vector of DENGUE and CHIKUNGUNYA
FEVER; secondary vector of JAPANESE “B” ENCEPH-
ALITIS; primary vector of Dirofilaria immitis (TROP-
ICAL EOSINOPHILIA).

AEDES LINEATOPENNIS
Disease Relationships: Low potential vector of Brugia malayi (MALAYAN FILA-
RIASIS) and Wuchereria bancrofti (BANCROFTIAN
FILARIASIS).

AEDES VEXANS
Disease Relaticnships: Primary vector of Dirofilaria immitis (TROPICAL EOSI-
NOPHILIA) ; secondary vector of JAPANESE “B” EN-
CEPHALITIS.

AEDES VIGILAX
Disease Relationships: Primary vector of Wuchereria bancrofti (BANCROFTIAN
FILARIASIS) and SINDBIS FEVER.

ANOPHELES ACONITUS
Disease Relationships: Secondary vector of MALARIA in the highlands.

ANOPHELES BARBIROSTRIS
Disease Relationships: Primary vector of Burgia malayi (MALAYAN FILARIA-
SIS) ; secondary vector of Brugia pahangi (TROPICAL
EOSINOPHILIA).

ANOPHELES CAMPESTRIS
Disease Relationships: Primary vector of Brugia malayi (MALAYAN FILARIA-
S1S); secondary vector of Brugia pahangi (TROPICAL
EOSINOPHILIA). '

ANOPHELES JEYPORIENSIS CANDIDIENSIS
Disease Relationships: Primary vector of highland MALARIA. Posaible vector of
Wuchereria bancrofti (BANCROFTIAN FILARIASIS).

ANOPHELES MACULATUS
Disease Relationships: Secondary vector of MALARIA in the highlands.

ANOPHELES MINIMUS
Disease Relationships: Primary vector of highland MALARIA ; secondary vector
of coastal MALARIA (in sand dune seepage areas); pri-
mary vector of Wuchereria bancroftt (BANCROFTIAN
FILARIASIS).
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ANOPHELES NIGERRIMUS N
- Disease Relationships: May possibly transmit MALARIA. Some positive records
represent confusion between this species and Anopheles

ANOPHELES SINENSIS
Disease Relationships: Primary vector of MALARIA in delta and coastal areas. ~
Primary vector of Brugia malayi (MALAYAN FILARIA- o
SIS) and Wuchereria bancrofti (BANCROFTIAN FILA- i
F RIASIS). |

ANOPHELES TESSELLATUS
Disease Relationships: Secondary vector of MALARIA in delta and coastal areas.

- ANOPHELES UMBROSUS
Disease Relationships: Possible jungle vector of MALARIA in the lowlands.
ANOPHELES VAGUS
Disease Relationships: Vector of MALARIA in delta and coastal areas.
ARMIGERES SUBALBATUS
Disease Relationships: Primary vector of Brugia pahangi (MALAYAN FILARIA-
- SIS).
- CULEX ANNULUS
3 Disease Relationships: Vector of JAPANESE “B” ENCEPHALITIS.
. CULEX BITAENIORHYNCHUS
Disease Relationships: Primary vector of SINDBIS FEVER; secondary vector of
JAPANESE “B’" ENCEPHALITIS.
CULEX FUSCOCEPHALUS
. Disease Relationships: Primary vector of Wuchereria bancroft: (BANCROFTIAN
FILARIASIS).
CU.EX GELIDUS

Digsease Relationships: Primary vector of Wuchereria bancrofti (BANCROFTIAN
FILARIASIS), CHIKUNGUNYA FEVER, JAPANESE
“B” ENCEPHALITIS and GETAH VIRUS.

CULEX PIPIENS QUINQUEFASCIATUS
Disease Relationships: Primary vector of Wuchereria bancrofti (BANCROFTIAN
FILARIASIS), Brugia malayi (MALAYAN FILARIA-

SIS), Dirofilaria immitis (TROPICAL EOSINOPHILIA);
secondary vector of JAPANESE “B” ENCEPHALITIS.

CULEX SINENSIS

Disease Relationships: Low potential vector of Wuchereria bancrofts (BANCROF-
TIAN FILARIASIS).

CULEX SITIENS
‘ Disease Relationships. Possible vector of Wuchereria bancrofti (BANCROFTIAN
‘ FILARIASIS) and, based upon small samplings, of Brugia
! malayi (MALAYAN FILARIASIS).
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CULEX TRITAENIORHYNCHUS )
Disease Relationships: Prima.y vector of JAPANESE “B” ENCEPHALITIS,
CHIKUNGUNYA FEVER, SINDBIS FEVER, and GE-
TAH VIRUS. Low potential vector of Wuchereria bancroftt
(BANCROFTIAN FILARIASIS).

MANSONIA ANNULIFERA
Disease Relationships: Primary vector of Brugia malayi (MALAYAN FILARIA-
SIS).
MANSONIA UNIFORMIS
Disease Relationships: Primary vector of Wuchererio bancrofti (BANCROFTIAN
FILARIASIS), Brugia malayi (MALAYAN FILARIA-

SIS), Brugia pahangi (TROPICAL EOSINOPHILIA) and
CHIKUNGUNYA FEVER.
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TABLE 111 -B

BINH THUY, VIETNAM

BASED ON LIGHT TRAP AND LARVAL COLLECTIONS

OCCURRENCE OF MOSQUITO SPECIES BY MONTH OVER A 24-MONTH PERIOD
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TABLE III-E
OCCURRENCE OF MOSQUITO SPECIES BY MONTH OVER A 84-MONTH PERIOD

BASED ON LIGHT TRAP AND LARVAL COLLECTIONS
NHA TRANG, VIETNAM
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